finite mass and charge, so that it is amenable to ordinar mechanical treatment.
It would seem that if the structure of the electron can b ignored in problems of the atom, it would a fortiori be so ii the discussion of the grouping of atoms to form matter. Bu in the particular problem which we are considering, namel) the failure of experiment to determine uniquely the frame c reference which we call the aether, this is not so. For th preceding analysis of the fundamental equations has shown u that this failure arises partly because the equations of th electric field have a form which is invariant under a certai: transformation. We are thus able to form any number c pictures of a given field, each using a different frame of re ference, and each subject to the same fundamental equations But if we wish to extend our picture so as to take in not onl; the aethereal field but the whole of the matter with which i is in interaction, it is necessary that any further hypotheses introduced to supplement the equations of the field to obtaii a complete scheme for the determination of the configuration and motion of the various parts of the matter, must also be o such form that they too are independent of the particula frame of reference that is adopted.
In order to illustrate this point we may consider a littl more in detail the explanations offered by Lorentz of th failure of specific experiments, as representing the point c view of one who thinks in terms of the actual existence of; unique stationary sether. (Cf. Chapter II.)
45. THE EXPERIMENT OF MICHELSON AND MORLEY. ^J
We have already seen that the failure of this experiment t discover any trace of a motion relative to the aether can b completely accounted for by the hypothesis of a contractioi of the apparatus. The magnitude of this contraction i exactly that which is apparent when, the body being sup posed unaltered, the frame of reference is changed according to the transformation of Einstein. What reasons are givei by Lorentz's account for supposing that the body will actuall;y the outward flow over the surface; there is no creation or destruction of electricity.
